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(54) Abstract Title: Condition sensHhre label 

(57) A label that has means to changes its appearance based 
on changing physical conditions, eg temperature, can 
change part of its colour to render information printed 
upon it unreadable. A transparent layer 1 with information 
printed preferable on the underside is mounted over a 
medium 2 which is in turn mounted on a substrate 3. At a 
predetermined temperature, the medium 2 changes from 
a solid to a liquid state, and is absorbed by the substrate. 
By matching the colour of the printed information on the 
transparent layer 1 to the colour of the substrate, said 
printed information can be masked. A layer of adhesive 5 
with release paper 6 can be mounted on the other side of 
the substrate, preferably interposed by a layer of plastics 
foil 4. The printed information may be in the form of a bar 
code. The condition detected may instead be humidity. 
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Sensitive Label 
The present invention relates to sensitive labels. 

There are a number of currently available temperature sensitive labels, typically used 
on the packaging of perishable itOTis such as foods. Examples are disclosed in Swiss 
patent No. 642452 and US patents 4459046, 4354105 and 4996104. Labels of the 
kind disclosed in US patent 4459046 use a white temperature responsive compound 
applied to a black blotting paper. The white compound has a selected melting 
temperature. When the white compound melts it is absorbed into the black blotting 
paper such that the hole appears black. 

US 4996104 discloses a temperature-sensitive material which may be printed on a 
label as a bar code. The material includes a large number of fracturable microcapsules 
containing a medium which changes from a solid state to a liquid state at a 
predetennincd temperature. 

The present bvention provides a label comprising a first layer which responds to a 
physical influence by changing from a first condition to a second condition and a 
second layer bearing readable information in the form of a pattern overlying die firet 
layer, the second layer being stable under said physical influence, wherein the nature 
of the change isWch as to render at least a part of the second layer unreadable. 

iTius the invention provides a label that can be applied to articles for the purpose of 
determining whether the articles have been exposed to some kind of physical 
influence. 
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The pattern could be an optically readable pattern such as a bar code, which is read by 
an optical device. The reading device may use visible or invisible (e.g. infrared) 
radiation. Alternatively other patterns are possible, readable by for example by radio 
frequency beams, or magnetic fields. 

The purpose of ttie first or background layer is to provide the necessary contrast to 
enable the pattern to be read under normal conditions. When the label has been subject 
to abnormal conditions such as high temperature the background layer ceases to serve 
this purpose. 

Another example of a physical influence, which might be detected by a label 
according to the invention, is raised humidity. 

In the preferred embodimait of the invention, the first layer comprises a layer of a 
medium in solid form, which becomes fluid at the predetermined temperature, carried 
by a substrate layer. Preferably, the material of the substrate layer absorbs the 
medium in its fluid form. The medium preferably exhibits a first colour and Ae 
substrate preferably exhibits a second colour. The properties of the medium and the 
substrate are preferably such that the colour of the medium is masked by the substrate 
upon absorption of the medium by tfie substrate. 

Preferably this substrate is applied to an adhesive foil so as to enable the label to be 
adhered to product packaging. Preferably a plastic foil is interposed between tiie 
substrate and the adhesive foil. Usually, the adhesive foil will be applied to a release 
layer. 

An embodiment of the invention will now be described by way of example only and 
with reference to the accompanying drawing which is a schematic diagram ilhistrating 
the layers of material used in a prefOTed label according to the invention. 
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Referring to the drawing, the uppermost layer 1 comprises a flexible transparent foil 
on which a bar code is printed, possibly on top but preferably undemeadi for 
protection of the ink or oth^ print medium. 

Underneath the foil 1 is a layer of the aforemaitioned melting medium applied in 
solid form to a capillary active substrate 3. The capillary active substrate 3 overiies an 
optional layer of plastic foil 4 to the back of which is applied an adhesive 5, possibly 
also in the form of a foil, and release paper 6. It will be appreciated that the layers 2 
and 3 form the background layer referred to above. The capillary active substrate may 
be an absorbent material such as blotting pdpcr impregnated with dye of die 
aforementioned second colour. Alternatively, it may be an absorbent material coated 
with a porous layer of material of said second colour. The melting compound 2 
preferably has a narrow temperature zone for its solid/liquid phase transitioiL The 
colour of ttiis material should have a high contrast towards die colour of the c^illary 
active substrate 3. For example, die compound 2 could be white and the capillary 
active substrate 3 could be black. 

A known material used in temperature sensitive labels may be used for the melting 
medium 2 which melts at 54^C. At this point, the fluid material is absorbed by 
capillary forces into the underlying capillary active substrate 3 thus exposmg the black 
colour of the substrate 3 as a background to the top layer 1 . 

Whilst the melting compound 2 is in its solid form, it forms a white background to the 
black printed bar code on the transparent layer 1 so that the bar code can be properly 
scanned by suitable machin^. When the melting compound becomes liquid and is 
absorbed by the capillary active substrate, the background to the bar code is black and 
hence it is unreadable. 
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It should be noted that the thiclcnesses of the layers are not proportional in the figure 
and in fact the transparent flexible top layer I could be in direct contact with the 
adhesive foil 5. Thus the complete "sandwich" of layers 2, 3 and 4 would be sealed 
between layers 1 and 5. 

In one optional embodiment of the invention, the printed bar code on the layer 1 
partially overlaps the layers 2 and 3. Thus a part of the bar code can be read but 
another part is illegible indicating that the product to which the label has been applied 
has been taken to a temperature above the melting temperature of the matmal of layer 
2. For example, it might be arranged that the identification data for the product is still 
legible once the layer 2 has melted but other data is illegible thereby indicating that 
the product to which the label is applied has exceeded the melting tenq>erature of the 
layer 2. 

Labels according to the invention will have numerous applications for all kinds of 
perishable products such as foods, medicines, chemicals etc. It will be appreciated 
fliat the material of the layer 2 would be selected according to the product to which the 
label would be applied 


Claims: 
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1. A label comprising a first layer which responds to a physical influence by 
changing from a first condition to a second condition and a second layer 
bearing readable information in the form of a pattern overlying the first layer, 
the second layer being stable under said physical influence, wherein the nature 
of the change is such as to render at least a part of the second layer unreadable. 

2. A label as claimed in claim 1 in which the first layer comprises a layer of a 
medium in solid form which becomes fluid under said physical influence, 
carried by a substrate layo*. 

3. A label as claimed in claim 2 in which the ma^al of the substrate layer 
absorbs the medium in its fluid fonn. 


4. A label as claimed in claim 3 in which the properties of the medium and the 
substrate are such that the colour of the medium is masked by the substrate 
upon absorption of the medium by the substrate. 

5. A label as claimed in any preceding claim in which the first layer is applied to 
an adhesive foil. 


6. A label as claimed in claim 5 in which a plastic foil is interposed between the 
first layer and the adhesive foil. 

7. A label as claimed in claim 5 or 6 in which the adhesive foil is applied to a 
release layer. 

8. A label as claimed in any preceding claim in which the pattern is a bar code. 


A label as claimed in any preceding claim in which the physical mfluence is a 
change in temperature. 

A label as claimed in any preceding claim in which the change in condition 
involves a change in temperature. 
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